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1. Original Submission
1.1. Recommendation
Minor Revision
2. Comments to Author:
General comments
This paper is interesting and informative and very different from what we usually read in this journal. It presents the
organizational/legislative frameworkand tools that arebeingused inoneof theCanadianprovinces to address environmental
concerns related to shale gas development and prevent incidents. This paper is also well written and clear, so I only have a
few minor comments.
Authors talk about the fact that shale gas is under rapid development (in the abstract), poised to continue to grow
signiﬁcantly in the coming years (p. 2) and rapidly developing (pp. 6 and 22). However, the peak for gas was likely reached
in 2012, when the price was at its highest value. Since then, the market has slowed down signiﬁcantly. The Montney Play is
still very active only because liquids are also present. This context should be reﬂected in the text and title.
It should also be mentioned in the text that the Northeastern British Columbia is very sparsely populated because this is
an important element.
The word resilience is often used in this manuscript (on p. 5, 6, 7, 8, 13 and 21) and I do not think that this word is
appropriate. You are rather talking about governance or management and protection. For me, an aquifer would be resilient
only if it had been contaminated and had been rehabilitated.
Information used for theDRASTIC vulnerability exercise should be based onwater levels for a fewparameters (for Aquifer,
Impact of the vadose zone, hydraulic Conductivity), since the aquifer to be characterized will correspond to the one below
the water table (or above for the vadose zone). This has probably been done, but has not been mentioned.
The authors only talk about vulnerability from the surface. However, aquifer vulnerability from deep activities is as
important. I think it would be important to mention it.
I was wondering if this journal is the right one for reaching the appropriate readership. This paper could maybe be better
adapted to Water Resources Management or Water that has an upcoming Special Issue on Water Governance, Stakeholder
Engagement, and Sustainable Water Resources Management.
Speciﬁc commentsp.3: I would add the word activities in The growth of shale gas activities in the region. . .p.3, line
26: The industry is using foams (thus, much less water) instead of slickwater in some parts of the Montney Trend.p.4,
lines 42-45: I would suggest these minor changes: Although ﬂowback water varies in its composition, it is generally a
solutionwith high concentrations of salts, metals, metalloids, naturally occurring radioactivematerials, as well as numerous
proprietary chemical constituents associated to the fracking ﬂuid (Goss et al., 2015).p.4, lines 49-52: Why is wastewater
resulting fromshale gas production asmuch as ten timesmore toxic to environmental andhumanhealth than that associated
with other hydrocarbon types such as conventional oil or coalbed methane? Is this due to chemical compounds used in
fracking ﬂuids (since none are used for conventional production) or is it related to natural metals and radioactive elements
present in shales or tight sandstones? Are radionuclides present in the Horn River and Montney plays? Please clarify.p. 4,
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ine 53: I would suggest: Recognized hazards associated to shale gas activities include spills and leakages. . .pp.4-5, lines
7-60: Remediation of spills is complex due to the large number and diverse nature of constituents which may interact
ifferently with the hydrological system (i.e. hydrocarbons, saline water, and other chemicals may be lighter or denser
han water and have soluble and insoluble components). I would say that it is especially due to the fact that water may
apidly inﬁltrate the soil and remediation of contaminated aquifers is long and difﬁcult. The variety of chemical components
s of course also a problem.p.5, line 63: One of the two formations should be replaced by units in: Geological formations
sed for disposal should be contained by impermeable formations. . .p.5, lines 65-66: I would suggest these changes: . . .and
ractured zones and injection wells may have a faulty casing or their integrity may also be compromised over time due to
ging infrastructure.p.6, lines 76-77: . . . pollution), landscape disruption, as well as noise and lighting, especially during
racking operations. Overall, shale gas development is associated tomajor industrial activities. . ..p.5, line 83-84: . . .building
igorous enforcement capacities. . . ». Do youmean strict regulation by the government for ﬂuid transport, surface activities,
ell casing integrity tests, etc.?p.6, line 101: gathering of additional data. Do you mean new or existing data?p.7, line 112;
ontribute to resilience:what do youmean?p.7, line 123: and provide a summary of. . .: are themanagement and prevention
rograms required to provide a summary?p.9: The use of saline water to frack in order to leave fresh water for other usages
s not mentioned. Would it be relevant to say a word on this?p. 10: Does the Water Portal include all water wells or only
he water source wells?p.13: Recognising that increased monitoring and data collection may not be possible,. . .. Could the
ndustry be required to drill monitoringwells (but not to collect data)?Was this discussed?p. 16, Table 1:Weathered vadose
one for the two bedrock categories (ranking of 6 for each) would only correspond to the upper 2-3m I guess. Is the water
able very high?p.17: This section should be separated from the text above using a sub-title because results are presented
ere.p.17, line 390: this also means 1 incident every 100 days (∼3 months)!p.22, line 434: complementedAnonymous
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